ABSTRACT
Great Lakes Photonics Symposium
June 7-11 2004
Conference: Aerospace Applications

PAPER TITLE Examples of Current and Future Uses of Neural-Net
Image Processing for Aerospace Applications

AUTHORS Arthur J. Decker, NASA Glenn Research Center,
M.S. 77-1, 21000 Brookpark Rd., Cleveland, OH 44135,
Phone 216 433 3639, fax 216 433 8643, Arthur.J.Decker@nasa.qov

PRESENTATION PREFERENCE Oral Presentation

PRINCIPAL AUTHOR’S BIOGRAPHY Dr. Arthur J. Decker has
worked in Optical Metrology at NASA’s Glenn Research Center for
about 38 years. He has specialized for several years in

neural-net processing of interference fringe patterns for non-
destructive testing and fault recognition. Currently he is

applying optical and neural-net techniques to the quantum
technologies including nanotechnology and optical computing.

ABSTRACT TEXT

Feed forward artificial neural networks are very convenient for performing
correlated interpolation of pairs of complex noisy data sets as weli as
detecting small changes in image data. Image-to-image, image-to-
variable and image-to-index applications have been tested at Glenn.
Early demonstration applications are summarized including image-
directed alignment of optics, tomography, flow-visualization control of
wind-tunnel operations and structural-model-trained neural networks.

A practical application is reviewed that employs neural-net detection

of structural damage from interference fringe patterns. Both
sensor-based and optics-only calibration procedures are available for this
technique. These accomplishments have generated the knowledge
necessary to suggest some other applications for NASA and Government
programs. A tomography application is discussed to support Glenn’s
Icing Research tomography effort. The self-regularizing capability of a
neural net is shown to predict the expected performance

of the tomography geometry and to augment fast data processing.

Other potential applications involve the quantum technologies. It may be
possible to use a neural net as an image-to-image controller of an optical
tweezers being used for diagnostics of isolated nano structures. The
image-to-image transformation properties also offer the potential for
simulating quantum computing. Computer resources are detailed for
implementing the black box calibration features of the neural nets.
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